Abstract. A conjecture has previously been made on the chaotic behavior of the eigenvectors of a class of n-dimensional random matrices, where n is very large [J. Silverstein, SIAM J. Appl. Math., 37 (1979), pp. [235][236][237][238][239][240][241][242][243][244][245]. Evidence supporting the conjecture has been given in the form of two limit theorems, as n -. relating the random matrices to matrices formed from the Haar measure, h,, on the orthogonal group
1. Toward a definition of asymptotic Haar. In [6] , a class of large dimensional, symmetric, positive semidefinite random matrices resulted from a model for the generation of neural connections of a hypothetical organism at birth. Denote by reV, one of these random matrices which is n n, where n is very large. Briefly, W, is of the form (1/C,,)V,V, , where V, (1) i]) is n dn and d is fixed; the l)i]'S are independent; l.)i] is 1 or -1 with equal probability, or zero; P (Pij) is n dn, where Pj Prob (v . 1), is formed under rather general conditions, and, in particular, every row of P is a rotation of the first row; and C, is the sum of the first row of P. It is shown in [6] that if C, -> o as n--> oo, then the empirical distribution function F, (x) of the eigenvalues of W, con- verges in probability as n--> o for each x to a fixed continuous distribution function F(x). This result complements those on large dimensional random matrices (see for example [2] , [3] , [5] , [7] , [9] , [11] , [12] , [13] ), in particular, results on sample covariance matrices and matrices associated with the statistical theory of spectra.
In [10] , a question is raised as to the behavior of the eigenvectors of W,. It has been conjectured that this behavior is completely chaotic, and an attempt at formalizing this conjecture has been the following: for each n let tT, denote the orthogonal group consisting of n n orthogonal matrices, and let O t be distributed according to the normalized Haar measure, h,, on tT,. Let D, be a nonrandom n n diagonal matrix with diagonal elements arranged in nondecreasing order and such that the spectrum of D, approaches F as n . The conjecture is that, for n large, the distribution of W', =-O,D,O r. is close (in some sense) to the distribution of W,.
Evidence supporting the conjecture is provided in [10] We find it interesting that the Wn's do .not in general fall into the present characterization of asymptotic Haar. Still, {vn} and {hn} are similar, and a first step toward determining just how similar they are would be to understand those sequences {Ix,} satisfying I. The fact that sequences {tz,} arising from sample covariance matrices do not in general satisfy III is of even greater interest, and this suggests a behavior of the eigenvectors of these matrices for large n which runs counter to our intuition. A description of this behavior is important to multivariate theory, and work in this area should be pursued. Similarly, (2.4) .7"P(m., and as above we have (2.6) .7.p m. With the growth condition on E(lull') we have from [5] which from the Central Limit Theorem converges in distribution to n (0, (y/2)(E(u) 1)). Therefore, III depends on the value of E(u) which must be 3, because in the
